a b s t r a c t INTRODUCTION: Isolated splenic abscess is a rare clinical condition and remains a diagnostic dilemma. Clinical presentation is non-specific and the diagnosis is often delayed. Ultrasonography and CT scan are the gold standard. The treatment is still controversial: antibiotic therapy, percutaneous drainage (PCD) or splenectomy. CASE PRESENTATION: We present the clinical case of a patient, admitted to our Department because of abdominal pain, without fever. The preoperative radiological assesment showed three intrasplenic liquid collections, whose differential diagnosis was made between hematic collection and abscess. The treatment was splenectomy. The samples of collected liquid were positive for Escherichia Coli. CONCLUSION: In case of splenic abscess, splenectomy is the best therapeutic choice. The other therapeutical options like antibiotic therapy and PCD, can be used only in particular cases, but without the same efficacy.
Introduction
Splenic abscess is an uncommon disease, whose incidence in autoptical studies varies from 0.14% to 0.7% [1, 2] . The recognized risk factors are neoplasm, immunodeficiency, trauma, metastatic infection, splenic infarction and diabetes [3] . The improvement of diagnostic imaging modalities such as computerized tomography (CT) and ultrasonography (US) allows a faster and more accurate diagnosis [4] [5] [6] . The treatment of splenic abscess is still controversial and is based on antibiotic therapy, percutaneous drainage (PCD) or splenectomy, which still remains the best option [7] [8] [9] [10] .
Case presentation
In June 2015, a 80-year-old man was admitted to our Department because of abdominal pain mainly localized in left hypocondrium, without fever. The patient's medical history was significant for left hemicolectomy for adenocarcinoma of the sigmoid colon followed by adjuvant chemotherapy and appendectomy in 2003, one episode of ocular myasthenia gravis in 2013 treated with steroids, ischemic ictus in 2014 in therapy with Clopidogrel and monoclonal gammopathy of undetermined significance (MGUS) since 2014. No abdominal or thoracic trauma or features suggestive of local/systemic infections, cardiomiopathy or valvulopathy were referred. Abdominal examination showed mild pain in the left upper quadrant and no splenomegaly. Laboratory exams showed leucocytosis (21.000/mm3 with high neutrophilia), other routine hematological and biochemical investigations were normal, and both serological viral markers and the hemocoltures were all negative. A US of the spleen showed three hypoechoic lesions, the greater measuring 6 cm in diameter, with mixed echostructure, mostly liquid. A CT scan showed moderate splenomegaly with hypodense lesions attributable to the presence of liquid content and reactive thickening of perisplenic tissue, associated to subcapsular lesions at the superior pole of the spleen (Fig. 1 ). An antibiotic therapy with amoxicillin + clavulanic acid 875 mg + 125 mg × 2/die was started. Nonetheless after seven days the pain localized in the left upper quadrant of the abdomen persisted. A CT scan was therefore repeated showing no image changes compared to the previous exam. Neither US nor CT scan were helpful in the differential diagnosis between hematic collections or abscess. Intrasplenic hematic collections represented the most likely diagnosis and we therefore chose the surgical approach because of the risk of delayed rupture and consequent hemoperitoneum. We started with a laparoscopic approach and after sectioning the spleno-colic ligament we found the spleen completely wrapped by omental adhesions and multiple cystic lesions protruding from the splenic capsule, both in the hilar region and on the convex aspect of the organ. Because of the chronic inflammation of the cyst walls and their consequent adhesions with the diaphragm, the isolation of the spleno-diaphragmatic ligament was difficult. During the dissection performed with a radiofrequency device (LigaSure Vessel Sealing System, Valleylab, Boulder, Colo), an opening of a splenic cyst with important leak of pus occurred (Fig. 2) . The liquid was collected for bacterial culture. Due to the strong adhesions and to the proximity between the abscess' wall and the splenic pedicle, a conversion of the procedure to a laparotomic subcostal incision was decided. Splenectomy was completed by means of a sharp dissection of the perisplenic tissue and by separate splenic artery and vein ligation, according to the technique described in literature [11] . Intravenous antibiotic therapy (piperacillin + tazobactam 4 g + 0.5 g × 3/die) was continued for seven days. The postoperative course was uneventful and the patient was discharged at 8 p.o. day. The samples of collected liquid were positive for Escherichia Coli. Histological and immunohistochemical analysis revealed spleen with diffuse areas of parenchymal necrosis associated with signs of aspecific inflammation. The inflammatory reaction was extended to the adipose tissue with perivisceral steatonecrosis. No immunomorphologic evidence of neoplasia or morphologic histochemical evidence of alcohol-acid resistant bacilli and hyphae and/or fungal spores was shown.
Discussion
Isolated splenic abscess is an unusual disease. The incidence is between 0.2% and 0.7% [12] .The diagnosis of splenic abscess can be difficult because the clinical features are nonspecific; fortunately modern imaging has improved the diagnostic process, even if in our case both the CT scan and the US did not give us the right diagnosis. To confirm the diagnosis of splenic abscess 3 typical features were lacking at CT scan: the "rim-enhancement" of the outside-facing portion of the abscess wall, inhomogeneous density of the content and gas formation [13] . Fever is the most common symptom seen followed by abdominal pain and tender mass to the palpation [14] . However, in our case, the patient only had abdominal pain. Since the most likely hypothesis was that of a blood collection we decided to monitor the patient and repeat a CT scan after 7 days to detect any evolution of the lesions. However, we put the patient under antibiotic coverage. Predisposing conditions to the development of a splenic abscess are trauma, metastatic hematogenous infection, immunodeficiency, and contiguous site of infection. The pathogens most frequently recognised as responsible of splenic abscesses have been aerobic microbes, in particular Streptococci and Escherichia coli [15, 16] , followed by M. Tuberculosis, Salmonella typhi and Bartonella hensalae [17] [18] [19] . Some studies also report that gram-negative K. pneumonia was one of the most frequently involved microbacterial pathogens [20] . If the lesions were the result of an intrasplenic hemorrhage, the causes could be either traumatic or spontaneous. The patient denied any kind of major traumatic event in his life even in the past; he was in therapy with anticoagulants (Clopidogrel) because of the previous ischemic ictus; the combination of the two factors could cause the bleeding phenomena. If the collections were infected as suggested by the results of the bacterial colture and the spreading was hematogenous, we still do not know the origin. In literature, the positivity to E. Coli is related to urinary infection [21] or to complication of colonic cancer [22] . In our case no contiguous nor distant sites of infection were detected. The fact that the diagnosis was not established preoperatively posed an issue in respect to the most suitable treatment. Since the treatment of a splenic abscess and of a hematoma at risk of rupture or infection is in both cases splenectomy, we were reassured about the validity of the surgical treatment option. There is no gold standard treatment for splenic abscess. Traditionally, treatment includes high dosage antibiotic with or without splenectomy [13] . Percutaneous aspiration or PCD may be a less invasive option in patients who are at high risk for surgery, or a temporary solution used as a bridge to surgery, avoiding the risk of a fulminant and potentially life-threatening infection [7] . PCD is a successful approach when the abscess collection is unilocular or bilocular, with a complete and thick wall and no internal septations, and when the content is liquid enough to be drained. If there are more than two collections, surgical treatment is to be preferred [22] .
Conclusions
In conclusion, the best therapeutic approach for splenic abscess is still controversial. However, based on our case experience and current literature, percutaneous aspiration of splenic abscess can be used not only in particular cases, in all other cases splenectomy represents the best therapeutic choice.
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